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(54) MONOCLONAL ANTIBODY SPECIHC FOR PROSTAGLANDIN D SYNTHETASE 

(57) The invention relates to a monodonal antbody 
specifically recognizing lipocalin-type prostaglandin D 
synthase (L-PGDS), a hytiridoma producing said mono- 
ctonal anttxxJy. methods lor deKectk)n of L-P(^S or 
dseases by said monoctonal antbody. and a kh for 
detection of L-PCDS by said monoclonal antibody. 
According to ttie invention, there is provided a morK>- 
donal antibody specific to L-PGDS. 
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Description 

Reld of th Invention 

[0001] The pre&ent invention relates to a nfK>noclonal antbody specific to hunnan L-PGDS present predominantty in 
cerebrospinal fluid (CSF=). a hyt>ridoma producing said morKx:lonal antftxxiy. methods for detection of L-PGDS or dis- 
eases by said monoclonal antibody, and a kit for detection of L-PGDS by said monoclonal antibody. 

Background of tfie Invention 

[0002] Prostaglandin D is a biok)gically active substance syntfiesized in animal tissues from araofiidonic acid released 
from a biomembrane upon stimulation, and it is produced from prostagtarxlin H (a common precursor of prostaglandin 
families produced by cydooxygenase) by prostaglandin D syntfiase (PODS). 

[0003] The presence of two types of PGDS. glutatfiione-independent L-PGDS and glutathione-dependent spleen type 
PODS, is known (Shimizu et. al.. J. Bid. Chem.. 254, 5222-5228 (1979); Urade etal.. J. Biol. Chem.. 260. 12410-12415 
(1985): Christ-Hazelhof and Nugteren, Biochim. Biophys. Acta, 5Z2. 43-51 (1979); Urade et al., J. Bid. Chem., 262. 
3820-3825 (1 987). The fan^ is known to be predominantty located in the central nervous system such as brain, epidi- 
dynnis. spinal cord, retina, and inner ear (Urade et al.. J. Biol. Chem.. 260, 12410-12415 (1985); Ueno et al.. J. Neuro- 
chem., 45, 483-489 (1985); Urade et at.. J. Biol. Chem.. 2^ 3820-3825 (1987); Goh ^ al.. Biochim. Biophys. Ada, 
^ 302-31 1 (1987); and Tachtoana et al., Proc Natl. Acad. Sd. USA. 84, 7677-7680 (1987)). and the latter is known 
to be distributed broadly in alnrK>st all peripheral organs including spleen, bone marrow, digestive organs, thymus, and 
skin (Ujihara et al., Arch. Bk)chem. Bk)phys., 26Q. 521-531 (1988); and Ujihara etal., J. Invest. Dermatol., QQ. 448-451 
(1988)). 

[00O4] On the other hand, a protein called p-trace was obsen^ed to t>e present specifk:alty in human CSF, but its phys- 
idogcal function remained unrevealed (Causen, J. Proc. Soc. Exp. Bid. Med.. 101 170-172 (1961)). 
[0005] A certain corrdation between p-trace known as a protdn specific to CSF and severe brain disorders or certain 
diseases (multiple sderosis, brain tumors. Meckd*s syndrome and paraproteinemia) was noted from the observation 
that p-trace levds depend on such disorders (Ericsson et al., Neurobgy. 1^ 606-610 (1969); Olsson et al., J. Neurol. 
Neurosurg. Psychiat. SL 302-311 (1974); Unk. J. Neurol. Sd.. Ifi. 103-1 14 (1972); Whistsed and Penny. Qinica Chim- 
ica Ada. 5a 1 1 1-1 18 (1974); and Chemke et al.. Cfinkal Genetics, li 285-289 (1977)). However, the exad correlation 
between p-trace and such disorders codd not be determined because the physidogical functk»i of p-trace still 
remained unrevealed and because there was no tool available fd- determining the exact amount (concentration) of p- 
trace. 

[0006] Recently, the nudeotide sequence of cDNA coding for L-PGDS was reported (Nagata et al., Proc. Natl. Acad. 
Sd. USA. aa. 4020-4024 (1991)), and production of L-PGDS by genetic recombination became feasiWa The L-PGDS 
thus produced was examined and its arrvno add sequence was estimated and compared with an N-terminal partial 
anrino add sec^ierice of himian p-trace in searching for thdr homo^ 

(1991), Zahn et sL, Neurosdence Letters. 154. 93-96 (1993)) or wrti the amino add sequence of purffied human p- 
trace (Hoffmann etaL. J. Neunx:hen^, §1^451 -456 (1993)), and further inrvnunologicales^^ 
pdydonal antSxxfies (\Afetanabe et al., Bk>chem. Bkiphys. Res. Communication, 1110-1116 (1994)). These stud- 
ies revealed that p-trace was kientical with L-PGDS. 

[0007] Prostagl^ncfin D occurring abundantly in the central nervous system functions, in one physidogical action, as 
a neuromodulator of several central actions tnduding sleep promotioa Prostaglancfin D synthase is considered as a key 
enzyme for sleep-wake activities (Hayashi, FASEB J., 5, 2575-2581 (1991)). and it is believed that at least a part of the 
L-PGDS secreted from conpetent cells is accumulated in CSF (VV^tanabe et al., Biochem. Bkiphys. Res. Convnunica- 
tion, m 11 10-1 1 16 (1994)). 

[0008] Accofd i ngly, the analysis of L-PGDS distribution etc. m the central nervous system is useful for detection of 
diseases in the central nervous system, and it is expeded tfiat L-PGDS levels in CSF or humor can also be used as an 
indicator in early diagnosis and prognostk; observations for other diseases caused by atxiormalities in the central nerv- 
ous system. H is further expected tiiat L-PGDS (or p-trace) can be used for examination of a reproduction ability, diag- 
nosis of fetal growth, etc. t>ecause this enzyme is distriixited in such hunrK>rs derived from genital organs, as semen, 
ovkiuct fluid and amniotic flucl. as wdl. For such applk:ations. there is demarxi for antibodies specifically recognizing L- 
PGDS. 

[0009] Nevertheless, such antftxxfies fiave still not been established with high spedfidty to meet such demand. 
Disdosure d the Invention 



[0010] The objed of tfie present invention is to provide a nrxxiodonal antibody specifically recognizing L-PGDS, a 
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hybrtdama producing said antibody, methods for detection of L-PGDS or diseases by said morxx^tonal antSxxty, and a 
kit for detection of L-PGDS by said nrx>nock)na) antibody. 

[0011] As a resiit of their eager researches, the present inventors have successfully obtained a morKX^Ional antftxxly 
spedficaUy recognizing L-PGDS from a hybridoma prepared by cell fusion between myeloma cells and antibody-pro- 
5 dudng cells from an animal immunized with L-PGDS which is a major protein in human CSF, and th^ thereby arrived 
at the present inventioa 

[001 2] That is. the present invention relates to a monodona) antflxxSy specifically recognizing L-PGDS. The subclass 
of such morKx:lonal antibody includes immunoglobulin G1 or 02. 

[0013] Further, the present invention relates to a hytxidoma producing said monoclonal antibody by cell fusion 
10 between myeloma cells and antitxxiy-producing cells from an animal immunized with L-PGDS. 

[0O14] Further, the present invention relates to methods for detection cl L-PGDS or diseases by said monoclonal anti- 
body. An example of such diseases is oligospermia. 

[0015] Further, the present invention relates to a kit for detection of L-PGDS. which is selected from a reagent con- 
taining said monoclonal antibody lat>eled with an enzyme and a substrate solution, and a reagent containing said mon- 
75 odonal antitxxly obtained t>y biob'nation. enzyme-labeled avidin, and a substrate. 

[001 6] Further, the present invention relates to a method for detection of diseases by said kit for detection of L-PGDS. 

An example of such diseases is oligospermia. 

[0O17] Hereinafter, the present invention is described In detail. 

20 1. Production of the monoclonal antibody 

[0018] Production of the present nnonodonal antitxxly against L-PGDS consists of the steps of: 

(1) Preparation of an antigen; 
25 (2) Immunization and preparation of antitxxiy-producing celte; 

(3) Estat)lishment of an arrtitxxiy-titration system; 

(4) Cell fusion; 

(5) Selecting arid ckxiing hybridonnas; and 

(6) Isolation of the morxx^lonal antitxxly. 

30 

[0O1 9] Hereinafter, each step is descrbed. 

(1) Preparation of an antigen 

35 [0020] L-PGDS can be produced in large amounts in a i^ual manner by E and CHO cells etc. with hs known 
cDNA (Nagata et al.. Proa Nati. Acad. Sd. USA. 4020^4 (1991)). In this production of L-PGDS. a recombinant 
DNAcorrtaining the cDNA for L-PGDS is constructed and transformed into a rncroorgansm. which is then cultured Id 
produce the enzyma The L-P(M)S this produced can be purified from the culture by conventional means. 
[P02f ] Then, se\ immunogen is prepared by dissolvi ng the resiiting L-PGDS tn a buffer and then adding an adjuvant 

40 to iL Exairples of such acfuvants are ReurxJ complete adjuvant Freund incomplete adjuvant. BCG. Hunter's Trtermax 
(CytRx Corporation), key hole timpet henrKx;yaninKXHTtaining oil. etc.. and any of tfiem can be mixed. 

(2) bnvnunization and preparation of antbody-produdrig cells 

45 [0022] The immunogen thus obtained is administrated as antigen into manrvnals such as horse, monkey, dog. pig. 
cow. goat, sheept rabbit, guinea pig. hanister arid mouse, or birds such as pigeon 

guhea pig, rabbit and goat are preferably used. Any of tfte krxywn immunization methods may be employed preferatily 
using i.v.. or i.p. admlnistratkxi. Immunization intervals are not particularly limited,, and the immunogen 't& given 2 
to 10 times. preferat)ly 2 to 5 times. preferat)ly at intervals of se/eral days to several weeks, more preferat)ly 1 to 3 
so weeks. 

[002^ 1 to 1 0 days preferably 2 to 5 days after the final immunization, antitxxiy-producing cells are prepared from the 
animal. Examples of such antibody-producing cells are spleen cells, lymph node cells, thymocytes arxi peripheral Mood 
cells, and generally spleen cells are used conventionally. In the case of mouse. 0.01 ^g to 1 .000 ^g. preferatDty 1 to 300 
^g antigen is given per animal in one administration. 

55 

(3) Establishment of an antbody-titration system 

[0024] It is necessary to estat)lish a system of measuring the antbody titer in serum from the immunized animal or in 
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a culture supernatant from the antibody-producing cells, so that the immune respoi^e level of the imimfiiized animal 
can be conf imned and the desired hyt>ridonr^ can be selected from the fusion cells. For example, the antibody can be 
detected converrtlonalty using known methods such as enzyme immunoassay (EIA). radioimmunoassay (RIA). 
enzyme-linked immunosorbent assay (ELISA) and fluorescence immunoassay (FIA). Although the present method for 
detecting the arrtibody is not limited to the atxive methods. EUSA is convenierrtly used for easy operations. Usually, L- 
PGDS is put to each well of a 96-well plastic mtcrotiter plate and left at room temperature to immobilize the enzyme onto 
the well. Then, the unbound sites of the L-PGDS as antigen are blocked with calf serum albumin, fetal bovine serum, 
skim milk, or gelatin. Then, an antiserum diluted with phosphate buffered saline (referred to hereinafter as PBS) or a 
culture supernatant of the hyt>ndoma is added to each well. Sti>sequentty. commercial secondary antibody lat)eled with 
an enzyme or fluorescent compound or with biobn is added to each well, foltowed by adding a coloration sut)strate. The 
cokMBtion occurring can be determined in a photometer or fluorometer to quantify the antSxxiy against L-PGDS. 

(4) Cell fusion 

[0025] The myebma cells to be subjected to cell fusion with the antftxxiyixoducing cells are those derived from ani- 
mal species such as mouse, rat. and human, easily available to those skilled in the art The cell line used is preferably 
drug-reststant wNch upon fuskxi with the antbody-produdng celte. is rendered sunmmt)le in a selection mecfium such 
as hlAT medium. A cell line resistant to S^azaguanine Is generally used. Because such celt line lacks hypoxanthine-gua- 
nine phosphorftx)syltransferase (HGPRT-). it can not g'ow in hypoxantftine-aminopterine-thymidine (HAT) mediunrt The 
cell line used is preferably cells not secr^ng immunoglobulins. 

[0026] Examples of such myeloma celts are mouse myelonia ceil lines such as P3X63Ag8 (ATCC TIB-9; Nature, 256. 
495-497 (1978)), P3X63Ag8U.1 (P3U1) (ATCC CRL-1580; Cunrent Topics in Mfcrobrology and Immunology. SI 1-7 
(1978), P3X63Ag8.653 (ATCCTIB-18; European J. Immunology, fi, 511-519(1976)). and P2/NSI/1-Ag4-1 (ATCC CRL- 
1581 ; Nature. 276, 269-270 (1978)); rat myeloma ceU lines such as for example 210.RCYAg1.2.3 (Y3-Ag1.2.3) (ATCC 
CRL-1631; Nature. 271 131-133 (1979)); human myeloma cell lines such as U-266-AR1 (Proc. Natl. Acad. Sd. USA. 
7L 5429 (1980)). GM 1500 (Nature, 288. 488 (1980)). and KR-4 (Proc. Natl. Acad. Sd. USA. 79. 6651 (1982)). 
[0027] The antibody-produdng cells are obtained from spleen cells, lymph node cells, thymocytes, and peripheral 
blood cells. Briefly, the antilxxfy-producing cells are prepared as follows: Tissues such as spleen, lynrph node or tfrymus 
ar excised or btood are collected from the invnunized animals. These tissues are cfisrij|}ted and then suspended in a 
buffer such as PBS or in a medium such as DMEM. RPMi 1640 and E-RDF. This cell suspension is filtered through &g. 
a #200-250 stainless mesh and then centrifuged to give the desired arrtbody-produdng cells. 
[0028] Then, the antibody-produdng cells are subjected to cell fusion with myeloma cells. 

[0029] Before cell fusion, rnyekxna cells suitable fa antibody productk)n are selected. 1 0^ to 1 0^ cells/ml antbody- 
produdng cells are mixed with 10^ to 10^ cells/hil myeloma cells at a ratio of from 1 :1 to 1 :10 in an animal cell growth 
medium. e.g. Eagle's minimal essential medium (MEM), Dubecco's modified Eagle's medium (DMEM), RPMI-1640 
mecfium, or E-RDF medium. To enharKe cell fusion, these cells are mixed at a ratio of ag. 1£ arvl then incut>ated for 
1 to 15 minutes in the presence of a fusion e nh ancer in e.g. RPMM640mecfiumoontainingdbri^hylsuHQoddeatatenri- 
pefalure of 30 to 37*tX This fusion enhancer may be poly^hylerie glyool 

6,000, polyvinyl alcohol cr Sendai virus. Alternatively, the antibody-proc&icing ceRs can be subjected to cell fusion with 
myeloma ceils by electric stimulation (ag. electroporation) in a commercial cell fi^on apparatus. 

(5) Selection and cloning of hybridomas 

[0030] After cell fusion, the cells are screened for desired hybridomas. The selective growth of the fusion cells in a 
selection mecfium may be used for screening as follows: The cell suspension is diluted 5- to 10-fold with ag. E*RDF 
medkjm containing 1 5 % fetal bovine serum and then put to each weQ of a rnicro^ 

followed by adcKtion of a selection medium (ag. HAT medium) to each well. Thereafter, tfie cells are incut>ated whBe the 
selection mecfium is exchanged with fresh one at suitable intervals. 

[0031] Where myelcxna ceXIs are frcxn an 8-azaguanine-resistant strain and HAT mecfium is used as selecticxi 
medium, the myeloma cells and antftxxty-produdrrg cells, if they fail to fuse, will die during jn vitro culture in about 7 
days arxi antit)ody-produdng cells in 1 0 days. Her)ce. hytxidomas can be obtained from those cells beginning to grow 
after the 10th day of cuttura 

[0032] The hybridomas are screened for the desired ones by examining their supematants on the presence of the 
antibodies against L-PGDS. This screening step can be carried out by any of the conventional methods. For example, 
a stpernatant (first antitxxly) from hyt^rkiomas grown in each well is put to a well with L-PGDS immobilized on it then 
a lat>6led secondary antSxxty s added to th well arxl incubated, and the binding ability of the seocxidary anttocxiy is 
then examined in enzyme immunoassays (ElA, EUSA). RIA, 

[0033] Inmor detail, th saeenirig of hytxidc>mas is carried out as follows: Natural or reconibinant L-PGDS, whic^ 
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was used as immunogen. is immobilized as antigen onrio a S6-we!l microtiter plate. A culture supernatant expected to 
contain the monoclonal antibody is added to each well and reacted with the invTX)bilized antigen. Th n, the antigen- 
bound monoclonal antibody, if any, is reacted with another antibody (enzyme-labeled anti-immunoglobulin antibody). 
Alternatively, said immobilized monoclonal antftxxty s reacted with a biotinylated anti-immunoglobulin antitxxfy and 
5 then with enzyme-labeled avidin. Rnally. each well is colored by adding an enzyme sut>strate solution. The hybridomas 
whose culture supematants are colored in the wells having the immobilized natural or recomtxnant L-PGDS are those 
producing antftxxfies having the ability to bind to the L-PGDS. 

[0034] These hyt>ridomas can be cloned in conventional methods including limiting dilution, soft agar cloning, fbrin 
gel doning and fluorescence excitation cell sorting to give the desired nwrKX^Ional arrtbody-produdng hybridoma. 

10 

(6) Isolation of the monoclonal antftxxly 

[0035] From the resulting hybridoma, the monoclonal antftxxiy can be isolated using conventional methods such as 
cell culture method, ascites transudate method, etc. 
75 [0036] In the cell culture n^ethod, the hyt>ridoma is cultured for 2 to 14 days in a medium such as RPMI-1640, MEM, 
or E-RDF containing 10 to 20 % calf serum or in a serum-free medium under conventional culture conditions, e.g. 37 
''C, 5%C02. The ant3x)dy can be obtained from the cuttura 

[0037] In the ascites transudate method, a mineral oil such as pristane (2,6, 1 0,1 4-tetramethytpentadecane) is admin- 
istrated by i4>. to the same mammal species as the mammal from which the myelonia cells were derived. Then, the 
20 hybridoma, 1x10^ to 1x10^ cells, preferably 5x10^ to 1x10^ cells, are administrated by i.p. to the animal, and a large 
amount of hyt>ridoma cells are grown in the animal. After 1 to 4 weeks. preferat)ly 2 to 3 weeks, ascites fluid or serum 
is collected from the animal. 

[0038] If it is necessary to purify the antibody from the ascites fluid or serum, it can t>e purified by conventional n^- 
ods such as salting-out with ammonium sulfote. ion-exchange chromatography on anion exchanger e.g. DEAE cellu- 
25 lose, affinity chromatography on Protein A Sepharose, and gel filtration, and these may t>e used singly or in 
cont>ination. 

2. Metfxxi of detecting L-PGDS by the nrK)noclonal antSxxiy of the present invention 

30 [0039] The method of detecting L-PGDS according to the present invention can be carried out using said monoclonal 
antibody, as follows: 

[0040] A 96-well microtiter plate is coated with a diluted sample such as CSF. serum ^c. arvl then blocked with e.g. 
0.2 % gelatin in PBS. Then, the nfX)noclonal antibody of the present invention, labeled with an enzyme, is added to each 
well and then incut>ated; alternatively, the nK>noclonal antibody labeled with biotin is added to each well, then the plate 

35 is washed, enzyme-labeled avidin or streptoavidtn is added to each well, and the plate is further incubated. Then, the 
plate is washed and a cok)ration substrate such as ABTS {2,2'-azina<ti-(3-efthyl-t>enzothiazolin&6-sulfonic add)) is 
added to each weO. L-PGDS can be determined by examining this coloration in the cotorim^ric method 
PXMI] fcn another errbodiment of ttte present invention, a 9 6 w e d microtitey pfate is coaled with the dlutedmorxxJonal 
antibody of the present invention and then blocked with e.g. 0.2% gelatin In PBS. Tben.adiluted sample such as CSF. 

40 serum eta is added to each well and the plate is incut)ated. After washing the plate, another enzyme-lat>eled mono- 
clonal or polyck)nal antitxxiy solution is added to each wen arvJ the plate is incubated; aftematively, the monoclonal anti- 
body or polydonal antitxxiy labeled witti biotin is added to each well, then the plate is wasfied, enzyme-labeled avidin 
or streptoavicfin is added to each well, and the plate is further incut>ated. Then, the plate is washed and a coloration 
substrate such as ABTS (2,2'-azirK>-di-(3-6tfTyt-t)enzothiazoline-S-sirffc>nic add)) is added to each well. The L-PGDS 

45 can be determined by examining this coloration in the cokximetric metfiod. In this manner, tt is possible to detect arxi 
quantify L-PG[>& 

3. A reagent for measurement of L-PGDS by ttie morK>donal antftxxly of the present invention 

50 [0042] The monodonal antftxxiy of the present invention is useful as a reagent for measurement of L-PGDS t)ecause 
it spedf ically binds to L-PGDS. Furthernx)re, the present monodonal antibody is useful as a reagent in determining the 
presence and distribution of not only L-PGDS as antigen but also other similar antigens having the same epitope as tfiat 
of L-PGDS, as wed as fragments of L-PGDS in t>iological samples such as organs, tissues, cells and hunrK>r. Hence, tiie 
antibody of the present invention is useful as a reagent for such measurement and diagnosis. The detection or meas- 

55 urement of L-PGDS in organs, tissues, cells and humor can be effected using quantitative or qualitative means such as 
EIA, EUSA, RIA. FIA, Western blot technique and innmunohistochemtetry, etc. 
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4. A krt for det^on of L-PGDS 

[0043] The kit of the present invention, if an enzyme is used as a label for detection, contains the following ingredients: 

5 (1) monoclonal antitxxl/ labeled with an enzym ; and 
(2) substrate. 

[0044] The kit of the present invention, if modified with the sandwich ELISA method, contains the folkjwing ingredi- 
ents: 

10 

(1) monockxial antftxxiy; 

(2) monockxial or polyctor^ antibody labeled with an enzyme; arxi 

(3) substrate. 

IS [0045] The kit of the present invention, if modified with the biotin^avklin metfKxJ. contair^ the following ingredients: 

(1) biotinated monocbnal antibody, 

(2) enzyme-labeled avkfin or streptoavklin; and 

(3) substrate. 

20 

[0046] The lot of the present inventioa if modified with the 8arxfwk;h ELISA arxl t»otin-avidin m^fiods. contains the 
fdtewing ingredients: 

(1) monockxial antibody; 
25 (2) biotinated monoctonal or polyclonal antibody: 

(3) enzyme-labeled avkfin or streptoavkiin; and 

(4) substrate. 

[0047] In the ingredients, the "monoclonal antikxxly" means the monoclonal antibody of the present inventkxi. The 
30 "pdyckxial antibody" means an antibody contained in serum from an animal immunized with L-PQDS, and it can t>e 
prepared in the fbllGwirig manner. 

(1) Preparation of the antigen 

35 [0048] L-PGDS can be produced in large amounts in a usual manner by E. coli and CHO cells etc. with its known 
cDNA (Nagata et al.. Proa r^. Acad Sd. USA, ^ 4020-4024 (1991)). For production of L-PGDS, a recombinant 
DNA containing the cDNA for L-PC^>S is constructed and transionmed into a nricrDorganism, and the transfDmrent is 
cultured to pvoduce the enzymes. The resutting L-PG^S can be puriRed from the culture by conventional means. 
[0O49] L-PCiDS thus oblaihed is (fissdved in a buffer, and an immunogen is prepared by adding an acQuvant to ft 

40 Exanptes of ac^luvants are FreurKf conplete adjuvant, Freund incomplete acfjuvant BCG, Hunter's Titermax (CytRx 
Corporation), key hole limpet hemocyanin-containing oil, etc.. and any of them can be mixed. 

(2) Immunization and preparation of bkxxf 

45 [0050] The immunogen thus obtained is administrated into mammals such as fiorse, monkey, dog, pig, ocm, goat, 
sheepi rabbit, ginnea pig, hamster and mouse, or bircfe such as pigeon and chx:ken. amor^ whk:h nrxxise, rat guiriea 
pig, rabbit and goat are preferably used. Any of the krxywn imnrKjnizatxxi methods can be employed preferably via i.v. , 

5. C., or i.p. administration, fmnrvnization intervals are not particularty limited, arxi this administration is carried out 2 to 
1 0 times, preferat)ly 2 to 5 times, at intervals of preferably several days to several weeks, wore preferably 1 to 3 weeks. 

50 [0051 ] Antibody titer in bkxxJ from the imirtunized animal is determined according to the above method in (3) "1 . Pro- 
duction of the rTKXXx:lonal antftxxfy". BkxxJ samples found to have high antibody titer are left at room temperature or 
4*^0 and centrifuged to give serum containirtg the polyckxial antibody. 

[0(B2] If it is necessary to purify the polyclonal antitxxfy from the serum, it can t>e purified by conventional methods 
such as salting-out with ammonium sulfate, k>n-exchange chromatography on anion exchanger e.g. DEAE celMose. 
55 affinity chromatography on Protein A Sepharose, and gel titration separating molecules depending on molecular weight 
and structure, and these may be used in singly or in cont>ination. 

[0053] According to the present invention, venous diseases can t>e detected by use of the present kit for detection of 
L-PGDS. For exaiTf)te. otigospermia can be diagrx>sed readily and rapkily by the present kit using th monoclonal anti- 
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body. 

[0054] The monoclonal antflxxiy of the present invention can also be used to purify L-PGDS. That is, the nxxxxlonal 
antibody of the present invention is coupled in a usual manna* to carriers such as agarose, cellulose, acrylamide gel. 
commerdalty available self-made affinity carriers arKi then washed. L-PGDS can be purified easily with fiigh yield by 
5 elution from th column with a suitable solvent or buffer. 

Brief Description of the Drawings 

[0055] 

10 

Fig. 1 is a photograph shewing a profile in SDS-PAGE. 

Rg. 2 is a photograph showing a profile in SDS-PAGE and Western blotting of CSF and purified L-PGDS. 
Fig. 3 is a photograph showing a profile in Western blotting of purified L-PGDS treated with N-glycanase. 
Fig. 4 shows the result of an epitope mapping of each nrK>noctonal antifcxxiy. 
IS Fig. 5 is a calibration curve for L-PGDS (by morxx;lonal antitxxiy 1 B7). 
Fig. 6 is a catft>ration curve for L-PGDS (t>y morK)Clonal antibody 6F5). 

Fig. 7 is a calferation curve tor L-PGDS (by sarviwrch ELISA method using monoclonal antibody 1B7 as primary 
arttibody and biotinylated polyclonal antbody as secondary antbody). 

Fig. 8 ^ a calibralion curve for L-PGDS (by sandwich ELISA method using rmnodonal antSxxly 6F5 as primary 
20 antibody and biotinylated polyclonal antbody as secondary antftxxly). 

Fig. 9 ^ a calSration curve for L-PGDS (tiy sandwich ELISA method using monoclonal antibody 187 as primary 
antibody and biotinylated polyclonal antftxxly (A), biotinylated 7B5 (B) and biotinylated 1 0A3 (C) as secondary anti- 
bodies). 

Fig. 10 is a calibration curve for L-PGDS (by sandwich ELISA method using nfx>noclonal antibody 10A3 as primary 
25 antibody and biotinylated polyclonal antitxxiy (A) arxi biotinylated 1 B7 (B) as secondary antitxxlies). 

Fig. 1 1 is a calibration curve for L-PGDS (tsy sandwich ELISA mettiod using monoclonal antitxxiy 7F5 as primary 

antibody and t>iotinytated polyclonal antftxxly (A) and biotinylated 1 B7 (B) as secondary antibodies). 

Fig. 12 is a drawing showing a calixation curve prepared using L-PGDS and calibration curves for L-PGDS which 

were prepared using several samples. 
30 Fig. 13 is a photograph showing a profile in Western blotting. 

Fig. 14 shows tfie result of measurement of L-PGDS. 

Fig. 15 is a photograph showing a profile in SDS-PAGE of L-PGDS purified by monoclonal anttoody. 
Best Mode for Carrying Out the Inventipn 

35 

[0066] Hereinafter, the present invention is descrit}ed in more detail k>y reference to Examples. However, the present 
invention is rxsttimited to the Examples. 

Example 1. Produc ti on of ttiemorK)ctonal antibody 

40 

(1) Preparatkxi of the antigen 

[0067] L-PGiDS was prepared as antigen by genetic engineering. 

[0058] A GST gene fusion system (Pharmacia) was used for expression of the antigen in E. coli and purification. The 
45 following procedure was carried out for fusion of L-PGDS with GST proteia 

[0069] A 1^ bp product was obtained bf amplifying a region of cDNA cotixng lor N4erminal region of L-PGDS by 
polyrnera s e chain reaction (PGR) in ttie following manner. 
[0060] The primer mx:leotide sequences used are: 

50 EC23ALA: Sequence ID N0:1 . 
78NMUTA: Sequence ID N02. 

[0061] PGR was earned out using Taq DNA polynDerase (Takara Shuzo Co.. Ltd.), restriction enzymes EcoRI and 
Xhol, and T4 DNA ligase (Takara Shuzo) where 1 cycle reaction (94 ""C for 5 secorxis. 45*^0 for 3 seconds, and at 72**C 
55 for 5 seconds) was repeated 28 times. 

[0062] With these primers, the partial nucleotide sequence between the 152 to 327 positions (from guanine (G) to 
cytosine (G), corresponcting to the partial amino acid sequerx^e t)etween the N-terminal (alanine) and the 81 position 
(serine) on the amino add sequerx^e of the mature protein excluding its signal sequerx^e) was amplified arvi an EcoRI 
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site was introduced into the S'-terminal. Because this PGR predict had an Xhol site at the 238 position, the product was 
sutx^loned by digestion with restriction enzymes EcoRI and Xhol. A recombinant DNA was obtained by replacement, 
by the sutx:loned product of the corresponding N-terminal region of the cDNA for native L-PGDS (Nagata et al., Proc. 
Natt. Acad. Sci. USA. S& 40204024 (1991)). This recombinant DNA was inserted into an EcoRI site of vector pGEX- 
5 21 (Pharmacia) which was selected for GST fusion protein. 

[0063] Attematively. a 521 bp product was ot>tained by amplifying that region of cDNA coding for the who! mature 
protein of L-PGDS by PGR as descrbed below. 
[0064] The primer nucleotide sequences used are: 

10 fonward primer: Sequence ID NO:3. 
reverse primer: Sequence ID N0:4. 

[0065] PGR was earned out using Taq DNA polymerase (Takara Shuzo) where 1 cyde reaction (94 ''G for 5 seconds. 
45<'G for 3 seconds, and at 72^G for 5 secorxis) was repeated 28 times. 
15 [0066] With these primers, the region between the 1 52 to 656 positions (from guanine (G) to adenine (A), correspond- 
ing to the region between the N-terminal (alanine) to the G-term'rtal (glutamine) of the Bmno acid sequence of the 
mature protein excluding its signal sequence) was amplified, arxi a BamHI site was introduced at the 5 -terminal and an 
EcoRI site at the 3*4ernriinal. The amplified DNA was inserted into EcoRI/BamHI sites of vector pGEX-2T (Pharmacia) 
for GST fusion protein. 

20 [0067] The resulting expression vector for GST-L-PGDS fusion protein was transformed in a usual manner into E. cog 
DH5a or JM109. The fusion protein produced by the transformant was recovered by selective absorption onto affinity 
chromatogaphy beads (Pharmacia) and sut>sequent elution with thrombin according to manufacture's instructions. In 
tfiis manner, atxxjt 2 mg L-PGDS was obtained from 100 ml culture of the transformant 

[0068] Proteins produced by 2 independent clones (E. con DH5ay|3GDS2 and E. coH DH5ay|3GDS7) were analyzed 

25 t}y SDS-PAGE on 1 0-20% gradient gel. The results are shown in Rg. 1 . 

[0069] In Rg. 1. lane 1 shows bands of molecular-weight markers; lanes 2 to 5. from one of the above clones; lanes 
6 to 9. from the other done; lanes 2 and 6. homogenates of the respective clones; lanes 3 and 7, fracttorrs not at>sorbed 
onto the affinity column; lanes 4 and 8. fractions eluted with thrombin; and lanes 5 and 9. fractions etuted with a buffer 
containing reduced glutathione. In lanes 2 and 6. a band corresponding to a molecular weight of atx>ut 45 kDa is the 

30 fusion protein, and this band is scarcely observed in the GST-untxxmd fractions (lanes 3 and 7). The fractions eluted 
with glutathione (lanes 5 and 9) showed the fusion protein band and GST band (nrtolecular weight of atxxit 25 kDa), 
which were rral eluted with thrombin. 

[0070] According to these results in SDS-PAGE. L-PGDS }Mas produced in E. cg[i in the form of an about 45 kDa 
fusion protein with GST. arxi the protein with a molecular weight of about 20 kDa, eluted with thromk>in (lanes 4 and 8). 
35 is L-PGDS itself because this molecular weight conesponds to the nx)lecular weight of 20 kDa deduced from the nucle- 
otide sequence for L-PGDS. 

(2) PrepBfatx)n of the antftxxly-pfDdUdng cefts 

40 [OOTt] A 0.5 ml solution containing 500 ^g L-PGDS obtained in (1) was mixed with 0.5 ml Freund complete adjuvant 
and emulsified for 3 to 5 minutes. As antigen. 100 pi of the emulsion was administrated by s.c. into the tail rump of a 
BALB/c mouse. 3 weeks after the first immunization, tfie same volume of arKStiier antigen enruilsion in Freund incom- 
plete acyuvant was administrated t>y i.p. to the mouse for boosting. 3 weeks after the second inrYnunization. 1 00 \ig anti- 
gen (100 ^ antigen/200 pi PBS) was administrated to each mouse via its tail vein. 3 days after the final immunization, 

45 the spleen was excised from the immunized nxxjse and disrupted in E-RDF medium to give a ceO suspension 

(3) Ceil fusion 

[0072] The suspended 1x10^ spleen cells were sut)ject to cell fusion with 1 xio^ nrKNJse myeloma cells P3-X63-Ag8- 
50 U1 (P3-U1) or P3-X-63-Ag8.653 in 50 % (W/V) PEG (molecular weight 1,500. Boehringer Mannheim) according to the 
method of Oi and Herzenberg (Selected Methods in Cellular Immunology. 351-371, W. H. Reeman & Co.. USA press. 
1980). 

(4) Selection of the hyt>ridoma 

55 

[0073] According to the above-mentioned metfKxi of Oi et al., tfie desired hytMidoma was selected in HAT medium, 
i.e E-RDF medium containing 1 .36 mg/dl hypoxanthine. 19.1 (igAdl aminopterin. 387 ^g/dl thymidine. 10 % fetal bovine 
serum and 5 % Origen HCF (KaEN). 
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(5) Selection of the monoclonal antOxdies 

[0074] The antftxxiy-positive cells in1 5 wells wer cloned t>y repeating limiting dilution at least twica The resulting 6 
dones were cultured to give strains producing a significant annount of the monoclonal antibody specific to L-PGDS, as 
5 follows: 

[0075] 1x10^ hybridoma ceils were cultured at 37 **C for 4 days in 5% CO2 in the 225 cm^ flask containing 50 ml E- 
RDF medium with 10% fetal calf serum. Anriong the resulting 6 cell lines. 5 lines were selected. The results are shown 
in Table 1. 



Table 1 



Antigen 


number of total welte 


number of cell ^owth 
wells 


numt)er of ant3xxiyix»si- 
tivewelte 


number of antibody 
established wells 


hPGDS 


960 


778 


15 


6 


hPGDS: human lipocalin-type prostaglandin D synthasa 



[0076] In Table 1 , "number of cell growth wells** means tfre number of wells where hybridomas could g'ow in selective 
20 culture in HAT medium; ''number of antibody-positive wells**, the number of wells where antftxxty production was 
detected by ELISA using the antigen prepared in Example 1 (1); and "number of antibody established wells", the 
number of wells where hyt>ridomas producing the specific antibody were established by cloning. The 5 selected cell 
lines were designated 1B7. 6F5. 7F5, 9A6 arxl 10A3. respectively. The antS)odies produced kiy these cell lines were 
given the same designations as above. The cell lines 1 B7, 6F5, 7F5, 9A6 and 1 0AS have been deposited as FERM BP- 
25 5709 (original deposit date: September 21 . 1995), FERM BP-5710 (original deposit date: September 21 , 1995). FERM 
BP-5711 (original deposit date: June 6. 1996), FERM BP-5712 (original deposit date: June 6. 1996) and FERM BP- 
5713 (original deposit date: June 6, 1996). respective, with National Institute of Bioscience and Human-Technology. 
Agency of Industrial Science and Technology (Higashr 1-1-3, Tsukuba City. Ibaragi Pref.. Japan). 

30 (6) Production of the monoclonal antftxxiies 

[0077] Each of tfie cefl lines 1 B7. 6F5. 7F5, 9A6 and 10A3, selected above in (5), was adminstrated by i.p. to mice. 
Remaining resulting cell strain, 6B9 ms also administrated by i.p. to mice. Briefly, 1 ml pristane was administrated by 
i.p. to each mousa 2 weeks tfiereafter, 1 xlO^ hyt}ridoma cells were Inoculated intraperitoneally to the mouse, and 2 
35 weeks thereafter, the transuded ascites was collected from the mouse 

[OffTB] The collected ascites was applied to Protein A affinity column chromatography according to a conventional 
methodi 

[0079] As a fesiA» 3 to 10 mgArnlarrtibocfies against L-PGa)8 were obtained 
[OOeq lypingoftheantibodtesof1B7,6F5 with Isotyping Kit (RPN29,AMER 
40 to IgQI subclass and possess X light chain. 

Example 2. Properties of the PDonodonal antibodies 

(1) Specif icrty examination by ELISA 

45 

[00B1] A 96-we8 microtiter ptate was coated with various types off L-P(^ and blocked with 0.2 % gelatin in PBa 
After btodong^ each of the 6 antftxxjies obtained inExarrplel (5) was exanrvned for specificity in EUSA after adding 50 
^ anttxxty solution to each well. The results are shown in Table 2. 
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Table 2 



antigen 


1B7 


6B9 


6F5 


7F5 


9A6 


10A3 


ECQl! antigen 


0 


0 


0 


O 


0 


0 


E. coli lysate 


X 


X 


X 


X 


X 


X 


CHO antigen 


0 


0 


0 


O 


X 


0 


CSF antigen 


0 


0 


0 


X 


X 


X 



The antigens in the tat)le are as Ibllows: 

E. cog antigen, expressed in E. ^ and purified by affinity chromatography; 
E. OTii lysate, canning a vector not containing L-PGDS cDNA (negative oontroQ; 
CHO antigen, expressed in CHO cells and purified by a conventional method; and 
CSF antigen, purified from CSF by a conventional method. 



O Reactivity was observed. 
X: No reactivity was observed. 

[0082] The results in Table 2 suggested that at least 3 antOxxlies 1 B7, 6B9 and 6F5 specifically recognize L-PGDS 
itself. 

(2) Specificity examination by Western blotting 

[0083] The above antigens were electrophoresed by SDS-PAGE on1 6 % isocratic gel and then subjected to Western 
blot analysis using 5 kinds of antitxxiy. The results are shewn in Table 3. 



Tabled 



antigerYs 


1B7 


689 


6F5 


9A6 


10A3 


E. ^antigen 


0 


0 


O 


0 


O 


E.GQli lysate 


X 


X 


X 


X 


X 


CHO antigen 


0 


0 


0 


X 


0 



O: A signal was observed. 
X: No signal was cteervedi 



[0084] A signal, appearirig in an inrvnurKSblot profile obtained in coloratm after Western blotting, was detected at a 

position oonresponding to the molecular weight (about 20 to 30 kDa) of prostaglandin D synthase. Hence, the antigens 

showing such signals are considered specific to prostaglandin D synthase. 

[0085] Rg. 2 shows the results of Westem blot analysts using CSF antigen and CSF itself. 

[0086] Each lane A shows CSF where 2 fil was appfied. Each lane B shows L-PGDS (CSF antigen) purified from CSF 

where 50 ng was applied. Silver staining indicated a large number of proteins in CSF, and the purified L-PGDS appears 

as a broad band with a molecular weight of about 27 kD. 

[0067] Each nfwnoctofi al antiwdy was used in Western bkytting. The resute 

(1 B7, 6B9, 6F5, 7F5, 9A6 and 10A3) are reactive exclusively to the single protein (lane A) corresponding to the purified 
L-PGDS (lane B), indicating that these antibodies specifically recognize L-PGDS without reacting to other contaminants 
in CSF 

[0088] In addition, the purified L-PGDS was treated with N-glycanase and then subjected to Western blot analysis. 
The results are shown in F^. 3. Each lane A shows the sample treated with glycanase, and each lane B shows the sam- 
ple not treated with glycanase. As shown in Fig. 3, there is no significant difference in band density before and after 
treatment with glycanase in the case of 1 B7, 6B9, 6F5, 7F5, and 10A3, while in the case of 9A6. the intensity of the 
band was significantly increased after treatment with glycanase, suggesting that 9A6 recognizes a gtycosylation site or 
therearound. 

[0089] Then, the isotype of each monoclonal antibody was determined using a mouse monoclonal antbody typing kit 
(RPN29. Amersham). The results are shown in Table 4. Further, their Kd values toward the E ojfi antigen and CSF anti- 
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method of Friguet et ai. (J. InrmuBiol. Methods, 77, 305-319 (1985)). The results are shewn 



Table 4 



nmnodonal antbody 


immunoglobulin sub- 
class 


dissociation E. cdi anti- 
gen 


constant (nM) CSF anti- 
gen 


1B7 


»QGi(X) 


5.4 


3.9 


6B9 


IgGiM 


>1000 


>1000 


6F5 


igGi W 


13.2 


10.3 


7F5 


igGi W 


0.65 


4.1 


9A6 




7.42 


>1000 


10A3 


igGi (K) 


0.53 


3.9 



[0090] 1B7. 6F5, 7F5 and 10A3 showed high affinities for the E. ooQ antigen and CSF antigen, indicating that these 
20 nfK)rKx:lonal antibodies recognize the surface of native L-PGDS mdecula 9A6 showed a high affinity for the E. coH anti- 
gen, but it showed least reactivity to the CSF antigen. The results, along with these results in Fig. 3, suggested that 9A6 
recognizes a glycosylation or therearound. 6B9 showed reactivity in Western blotting as shown in Fig. 2, but showed no 
reactivity to the E. coli antigen or the CSF antigen, suggesting its recognition of the denatured molecule of L-PGDS. 
[0091] Then, deletion mutants of L-PGDS were prepared by truncation of its partial N-terminal amino add sequence 
25 step by step and used as antigens for epitope mapping of their nwnodonal antibodies. The PCR primers used in this 
experiment are sfvTwn below and the resuHs are shown in Fig. 4. The antigens used in this experiment were prepared 
in essentially the same way as in Example 1(1) except tfiat the L-PGDS product was recovered in the form of a fusion 
protein with GST by boiling in 1 % SOS, not by treatment with thrombin. 

30 forward primer A (antino acids 1 to 7): SEQ ID f40:3. 

fonward primer B (amino acids 7 to 12): SEQ ID N0:5. 

fomvard primer C (amino acids 13 to 18): SEQ ID NO:6. 

fbntvard primer D (amino acids 30 to 35): SEQ ID NO:7. 

forward primer E (amino adds 52 to 57): SEQ ID NO:8. 
35 forward primer F (amino adds 68 to 73): SEQ ID NO:9. 

forward primer G (amino adds 85 to 90): SEQ ID NO:10. 

ferward praner H (amino adds 99 to 105): SEQ ID rXXII. 

fofwanl primer I (amino ackis 1 18 to 123): SEQ ID NO:12. 

torwaidprmierJ(anrvnoacid^134to139):SEQID NO:13. 
40 forward primer K(anriino adds 152 to 158): SEQ ID Nai4. 

reverse primer (amino adds 163 to 168): SEQ ID KO:4. 

[0092] Fig. 4 suggested that 7F5 and 10A3 recognize a sequence in Ma^-Val^; 9A6, Gan^^-Asn^^; 6F5. Tyr^-Nfel^; 
and 1B7 and 6B9. Gly^^®-Pro^^ 

45 

Preparation of cafibralion curves 

[00d3] The above Eogli antigen vvas used for preparation of calbralioncurv^ The morKX^Ional antbod- 

ies used were 1B7 and 6F5. A 9&well miaotrter plate was coated with dluted E. sqN antigen and blocked with 0.2 % 

50 gelatin in PBS. After blocking, the bkitinytated nfX)rK)donal ant03ody 1 B7 or 6F5 was added to each well and incubated. 
Then, the plate was washed, and a streptoavkiirvhorserad^ peroxidase conjugate was added to each well and incu- 
bated. The plate was washed, and a coknation sut>strate ABTS (2,2'-azino-di- (3-etfTyl-benzothiazoline-6-siifonk; add) 
was added to each well. L-PGDS was determined by measuring this coloratbn by the colorimetric method. The results 
are shown in Figs. 5 and 6for 1B7 and 6F5, respectively. 

55 [0094] Then, the sandwrch EUSA method was used for calibration curves for L-PGDS. A 96-well nnicrotiter plate was 
coated with diluted monodonal antibody 1 B7 or 6FB and blocked with 0.2 % gelatin in PBS. After blocking, the cfiluted 
E.£g[i antigen was added to each well arxi incubated Then, th plate was washed, and the bkTtinytatedpolydonal anti- 
body was added to each well and irxubated. Then, th plat was washed, and a streptoavkiin-horserad'ish peroxidase 
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conjugate was added to each well and incubated. The plate was washed, and a coloration sutDStrate ABTS {2,2'-azino- 
di- (3-ethyt-benzothtazoline-6-sulfonic add) was added to each well. L-PGDS was determined by measuring this col r- 
ation by the colorimetric method. The results ar shown in Figa 7 and 8 for 1 B7 and 6F5, respectively. As can be seen 
from Rgs. 5 to 8, about 1 0-lold higher sensrtrvity was attained using the sandwich ELISA method. 
[0095] In another enrtxxiiment of the present invention, the sandwich ELISA method and the biotinytated polyclonal 
or monoclonal antibody were used for preparation of caia>ration curves. A 9&-weil miaotiter plate was coated with 
diluted monoclonal antibody 1 B7, 10A3 or 7F5 as primary antbody and blocked with 0.2 % gelatin in PBS. The (fluted 
E. ooQ antigen was then added to each well and incut>ated. Thea the plate was washed, and the biotinytated polyclonal 
antibody or the biotinylated monoclonal antibody 187, 7F5 or 10A3 was added as secorxiaryantftxxly to each well and 
incubated. The plate was washed. arxJ a streptoavidin-horseradish peroxkiase corrugate was added to each well and 
incubated. The plate was washed, and a coloration 8uk>strate ABTS (2,2'-azino-di-(3-ethyl-benzothiazoline-6-suHonic 
acid) was added to each well. L-PGDS was determined by measuring this coloration by the colorimetric method. 
[0096] The results are shown in Figs. 9to 11. 

[0097] Rg. 9 shows the calibration curves using nrxxiodonal antibody 1 B7 as primary antibody, where curve A nr^akes 
use of the biotinytated po!yck}nal antbody as secondary antbody; curve B. biotinytated 7F5 as secondary antOxxly; 
and curve C, biotinylated 10A3 as secondary antftxxJy. 

[0098] Rg. 10 shows the resulting calibration curves using monoclonal art&xxfy 10 A3 as primary antibody, where 
curve A makes use of the bkitinylated polyclonal antibody as secondary antSxxJy; and curve B, biotirrylated 1 B7 as sec- 
ondary antSxxiy. 

[0099] Rg. 1 1 shows the calibration curves using monocfonal antibody 7F5 as primary antbody, where curve A 
makes use of the biotinylated polyclonal antibody as secondary antibody; and curve B. t>io1inylated 1B7 as secondary 
antitxxly. 

[01 00] As can t>e seen from Rgs. 9 to 11 , high sensitivity can t>e attained using 10A3 or 7F5 as primary antikxxiy and 
the t>ictinylated polyclonal antibody, or biotinylated monoclonal antibody 1B7. as secondary antbody. 

Example 3. Detection of L-PGDS derived from various human tissues 

(1) Detection of L-PGDS in CSF 

[01 01 ] A 96-well miaotiter plate was coated with diluted nnonoctonal antibody 1 B7 or 6F5 and then blocked with 0.2% 
gelatin in PBS. Diluted human CSF was then added to each well and incubated. Separately, the polyclonal antibody 
prepared using a rabbit as an immunized arumal was purified by affinity column chromatography on Protein A and then 
biotinylated with NHS-LC-Bbtinytation Kit (PIERCE). 

[0102] Sut>sequentiy, the at>cve microtiter plate was washed, arxi the biotinylated polyctonal antitxxly was added to 
each well and then incut>ated. Subsequently, a streptoavidin-horseradish peroxidase conjugate was added to each well 
and incubated. The plate was washed, and a cok)ration substrate ABTS (2J2*-azino<li- (3-ethyl-ben2o4hiazoline-6-sul- 
fonic add) was added to each weOL L-PGDS was determined by measuring this cotoialkjn by the ool^^ 
The results are shown on laUe & 



Tables 



Sample Na 


1 


2 


3 


4 


5 


L-PGDS OigAnO 


23 


31 


20 


10 


18 



(2) Detection of L-PGDS in blood 

[01 03] L-PGDS in human serum obtained by centrifugation of human blood was determined by ttie same method as 
Jn (1) above except that diluted serum was used. The results are shown in Tat)le 6. 



Tables 



Sample Na 


1 


2 


3 


4 


5 


L-PGDS OigAnl) 


0.45 


0.29 


0.21 


0.41 


0.26 
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(3) Deftedion of L-PGDS in amntotic fluid 

[0104] L-PGDS in human amniotic fluid was determined by the same method as (1) above except that diluted amniotic 
fluid was used. The results are shown in Table 7. 

5 



Table 7 



Sanple Ko. 


1 


2 


3 


4 


5 


L-PGDS Oig/rnl) 


5.5 


1.2 


1.3 


2.9 


1.8 



(4) Detection of L-PGDS in semen supernatant 

[01 05] L-PGDS in human seminal plasma was determined by the same method in (1 ) above except that cfiluted sem- 
15 inal plasma was used. The results are shown in Tat)le 8. 



Tabled 



Sample No. 


1 


2 


3 


4 


5 


L-PGDS (jigM) 


4.1 


12 


23 


10 


8.3 



(5) Detection of L-PGDS in follicular fluid 

25 [01 06] L-PGDS in human follicular fluid was determined by the same method in (1 ) atx>ve except that diluted follicular 
fluid was used. The results are shown in Table 9. 



Table 9 



Sample Ma 


1 


2 


3 


4 


5 


L-PGDS QigAnl) 


0.21 


0.11 


0.11 


0.15 


0.13 



(6) Detection of L-PGDS in urine 

35 

[0107] L-PGDS in human urine was deterrraned by the same method in (1) above except that diluted urine was used. 
Tbe results are shown in lafale 10. 



Table 10 



Sample Na 


1 


2 


3 


4 


5 


L-PGDSbigAnl) 


1.07 


0.65 


2.45 


1.62 


0.32 



45 (7) D^ection of L-PGDS in various hunrKVS 

[9108] Tbe sarxlwich EUSA system (7F5 monoctonal antibodyx bictinylated 1B7 morxxAxtat antixxjy) established 
in Example 2(3) was used for quantifying L-PGOS in human CSF, serum and urina The results (means (±SE)) were 
compared with those of previous literatures. In this assay, TMBLUE (Intergen-CDP) was used as colouring sut)strate in 
50 place of ABTS. 

[0109] The measurement means are shown in Tat)le 1 1.A, arxJ tfK>se of the literatures are shown in Table 1 1.B. L- 
PGDS levels in amniotic fluid and seminal plasma were also determined in the same manner, and the results (means 
(±SE)) are shown in TakMe 1 1 A as well. 

55 
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Table 11.A 



sanrple 


number of samples 


means (±SE) (^gAnl) 


CSF 


38 


12.07±1.26 


serum 


12 


0.27±0.01 


urine 


10 


1.56±0.30* 


amniotic fluid 


52 


2.5S±022 


seminal plasma 


32 


13.01±1.72 



^Excretion amount (mg) per day 



15 [0110] 



Table 11.B 



sample 


number of sanples 


means (±SD)Oig/mO 


literature 


CSF 


12 


40 


PepeAJ- and Hochwald.G.M. (1967) Proc.Soc.Exp.Biol. 
126.630-633 


CSF 


59 


26(±6) 


LinKH. and Olsson.J.E. (1972) Acta Neurol.Scadinav. 48. 
57-68 


CSF 


35 


27(±1.5) 


Olsson.J.E., UnKH., and MuIler.R. (1976) J.Neurol. Sd. 
27.233-245 


CSF 


192 


33(±11) 


Felgenhauer.K., Schddlich, H.J.. and NekicM. (1987) 
Klin.Wochenschr. 65. 764-768 


serum 


25 


3.9(±0.16) 


Otsson.J.E.. LinKH., and Nosslin.B. (1973) J.Neurochem. 
21. 1153-1159 


urine 


15 


3.6^53.9* 


Whiteed.H. and Penny.R. (1974) Qin.Chim.Acta 50. 11&- 
128 



* Exertion amount (mg) per day (not mean). 



[0111] As shovm in the tables, the presern means are lower than those oltte 

serimiconsktefedtohave c ori tamina nteinabund&rK^a This differerKe may resutt from the tact ttiat L-PODS nright be 
40 overestimated in the methods of the literatures because of their low spedfidty. and Ngh specif icity in the present assay 
system is darifted. 

[0112] A typical calit>ratkxi curve prepared in these measurennents is shown in Rg. 12. 

[0113] Curve A is a caiaDration curve where L-PGDS purified from CSF or the recombinant L-PGDS prepared in 
Example 1(1) was used as the standard sutistance. Curves B. C. D, E. and F are calibration curves prepared using CSF. 
45 seminal plasma, urine, amniotic fluid, and serum, respectively. As can be seen from Fig. 12. the sample calik>ration 
airves are nearly paraBelwHh the cattvation curve A, so L-PGDS can t)espec9ically determrad in the present assay 
system without any in flu ence of coniar nii Tai it s in a sample. 

[0114] Then, an additive test in the present assay system was carried out. Human CSF. serum, urine, and seminal 
plasma were diluted respectively to adjust their L-PGDS contents to about 20 ng/riit. Purified L-PGDS (CSF antigen) 
50 from CSF was added in an amount of 15 ng/ml to each sampla The results indicated that good recovery (98.5 to 
104.6%) was obtained in e^ery sample as shown in Table 12. 



55 
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Table 12 



5 



sampi 


dilution degree (-fold) 


L-PGDS (ngAnl) 




recovery (%) 






initial cone. 


addition 


recovery 




CSF1 


350 


20.69 


15.00 


35.65 


99.7 


CSF2 


600 


21.17 


15.00 


36.31 


100.9 


8erum 1 


15 


20.71 


15.00 


36.21 


103.3 


serum 2 


15 


18.67 


15.00 


33.96 


101.9 


urine 1 


40 


20.86 


15.00 


36.55 


104.6 


urine 2 


40 


18.56 


15.00 


33.34 


98.5 


seminal plasma 1 


500 


16.82 


15.00 


31.70 


99.2 


seminal plasma 2 


1000 


19.51 


15.00 


34.93 


102.8 



20 Example 4 

[01 1 5] L-PGDS in 5 samples (seminal plasma) was detected t>y Western t)k>tting using the monoclonal antibody 1 B7. 
The results are shown In Rg. 1 3. As shown in Fig. 1 3, L-PGDS was detected specifically, indicating that this monoclonal 
antibody is reactive exclusively to L-PGDS in the presence of other contaminants. 
25 [0116] Then, the sandwich ELISA system (monoclonal antibody 1 B7x biotinated polyclonal antibody) established in 
Exanfple2 was used to quantify L-PGDS in 1 ml seminal plasma from each of healthy normal persons (40 cases) and 
patients with ofigospermia (1 0 cases). The number of spermatozoa in 1 ml semen was determined with a MaMer count- 
ing chamber. The resuHs are sfKYwn in Table 13. 
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Table 13 

sample no. number of spermatozoa siibject L-PGDS ( m g/ml) 





( X 10 spermatozoa/ml) 


DV ELISA 


1 


0 


oligospermia patient 




2 


100 


oligospermia patient 


n ft 




100 


oligospermia patient 


1 .u 


A 


800 


oligospermia patient 




c 

D 


800 


oligospermia patient 






1000 


oligospermia patient 


0-9 


/ 


1800 


oligospermia patient 


1-0 


o 
O 


2000 


oligospermia patient 


5.0 


Q 

y 


2000 


oligospermia patient 


4.8 


10 


2000 


Oligospermia patient 


2.6 


11 


2500 


healthy person 


4.3 




3000 


healthy person 


7.5 


IJ 


3000 


healthy person 


23.6 


L9l 


3000 


healthy person 


30.0 




3000 


healthy person 




1 


3000 


healthy person 


-,. .,2*3, 


1 7 


3000 


healthy person 


A A 




4000 


healthy person 




19 


4000 


healthy person 


uMjJU . 


20 


4200 


healthy person 


fi.O 


21 


SOOO 


healthy person 


1.9 


22 


6000 


healthy person 


42.0 


23 


6000 


healthy person 




24 


6000 


healthy person 


3.8 


25 


6500 


healthy person 


2.0 


26 


7000 


healthy person 


3.2 
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27 


7000 


healt-.hy person 


n.7 


28 


flOOO 


healthy person 




29 


8000 


healthy iierson 


14.0 


30 


8500 


healthy person 


6.0 


31 


8800 


healthy person 


3.0 


3? 


9000 


healthy person 


8.0 


33 


9000 


healthy person 


7.1 


34 


10000 


healthy person 


10.1 


35 


10000 


healthy person 


3.0 


36 


10000 


healthy person 


7.5 


37 


10000 


healthy person 


6.0 


38 


11000 


healthy person 


0.3 


39 


12000 


healthy person 


17.0 


40 


12000 


healthy person 


2.6 


41 


12000 


healthy person 


7.0 


42 


12000 


healthy person 


1.1 


43 


13000 


healthy person 


10.5 


44 


13900 


healthy person 


30.0 


45 


15000 


healthy person 


16.0 


46 


15000 


healthy person 


5.1 


47 


15000 


healthy person 


3.5 


48 


16000 


healthy person 


13-0 


49 


17400 


healthy person 


15.0 


50 


18000 


healthy person 


6.2 



[01 1 7] The resufts indicated that L-PQDS les^els are 9.75d:1 .486 ^g/tml (healthy persons) and 2.47(>H}.509 \iqM (oli- 
gospernva patients), and the difference therebetween is statisticalty significant at P^O.0008 le^^el (Mann-Whttney 
method) or P^.0192 level (Fisher method), in Rg. 14. Because many samples can t>e dealt with In a short time using 
the kit of the present invention, it is useful for diagnosis of oligospermia. 
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ExannpleS 

[0118] One-step purification of L-PGDS from CSF was attempted t>y coipling each of nrK>noclonal antitxxiies 1B7, 
6F5, 9A6. 7F5 and 10A3 to carriers by use of an Affi-Gel Hz immunoaffinrty kit (Bio-Rad). 

[0119] First, 10 ml gel wHfi eacfi monoclonal antitxxiy coupled thereto was equilitxated with PBS. A CSF solution, 
prepared t>y diluting 10 ml of CSF at least 3-fbld with PBS, was applied to the gel. The gel was washed with 20 ml PBS 
containing 2 M NaCl, then 30 nnl PBS containing 0.1 % Triton X-100, and finally with 50 ml PBS, and the protein was 
eluted with 0.1 M sodium citrate (pH 3.0). Using any kind of antitxxly, L-PGDS can be efficiently adsorbed onto the g^ 
and eluted with 0.1 M sodium citrate (pH 3.0), and the resulting preparation having enzynr^c activity was almost 
homologous in SDS-RAGE. The yield was about 80 % and the product was purified as high as 37-f6ld relative to the 
original CSF. 

[0120] One Example of such purification is shewn in Fig. 15. 
Irylinitrif^l Appli^ff^^Mlitv 

[01 21 ] According to the present invention, there is provided the monoclonal antibody specific to L-PGDS. 
[01 22] The analysis of the distrftxition of L-PGDS in the central nervous system is useful for detection of diseases in 
the central nervous system, and it ts expected that L-PGDS levels in CSF or humor can also be used as an indicator in 
eariy diagnosis and prognostic observatioris for other diseases caused by abnormalities in tfie central nervous system. 
It is further expected that L-PGDS (p-trace) can be used for examination of a reproduction at>ility, diagnosis of fetal 
growth, etc. because this enzyme is distributed in such humors derived from genital organs, as semen, oviduct fluid and 
anrmiotic fluid, as well. Further, it was recerrtly revealed in our study that the gene for L-PGDS is expressed in the heart 
too and therefore the distrftxition and levels of L-PGDS in blood and other humors can also t>e used lor diagnosis of 
diseases in the circulatory organ& 

[0123] Accordingly, the monoclonal antibody provided according to the present invention is useful as a reagent in 
studying the expressioa tissue distribution, physiok)gical action ^c. of L-PGDS, and as a reagent for pathological diag- 
nosis of various diseases in tfie central nervous system as wed as in the genital and circulatory organs. 
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[SEQUENCE LISTING] 
SEQ ID N0:1 
LENGTH: 22 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: other nucleic acid, synthetic DNA 
SE^yjENCE: 

GGGAATTCAT GCACCCGAGG CC 

SEQ ID N0:2 
LENGTH: 20 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: other nucleic acid, synthetic DNA 
SEffJENCE: 

GAGGTCAGGG CGAAGCCACC 

SEQ ID NO: 3 
I£NGTH: 29 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: other nucleic acid, synthetic DNA 
SECSJENCE: 

CCGGATCCGC ACCCGAGGCC CAGGTCTCC 

SEQ ID NO: 4 
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LENGTH: 30 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid, synthetic DNA 
SEQOENCE: 

ATGAATTCAC TATTGTTCCG TCATGCACTT 

SEQ ID NO: 5 
LENGTH: 26 

SEQOENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: other nucleic acid, synthetic DNA 
SEQUENCE: 

CCGGATCCTCCGTGCAGCCCAACTTC 

SEQ ID NO: 6 
LENGTH: 26 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: other nucleic acid, synthetic DNA 
SEQUENCE: 

CCGGATCCCAGCCGGACAAGTTCCTG 

SEQ ID NO: 7 
LENGTH: 26 

SEQUENCE TYPE: nucleic acid 



20 



EP0913405A1 



STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid, synthetic DNA 
SEQDENCE: 

CCGGATCCTOSAGCTGGCTCCAGGAG 

SEQ ID NO: 8 
LENGTH: 26 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid, synthetic DNA 
SEQJWOE: 

CCGGATCCGATGGTGGCTTCAACCTG 

SEQ ID NO: 9 
LENGTH: 29 

SEC2JFENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MQLBCDLAR TYPE: other nucleic add, synthetic DMA 
SEQDENCE: 

CCGGATCCGAGACCCGAACCATGCTG 

SEQ ID NO: 10 
LENGTH: 25 

SEQqENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 
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MOLECDIiAR TYPE: other nucleic acid, synthetic DNA 
SE(XJENCE: 

CCGGATCCTACCGGAGTCCCCACTG 

SEQ ID NO: 11 
LENGTH: 27 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: other nucleic acid, synthetic DNA 
SEQUENCE: 

CCGGATCCGTGGAGACTGACTACGACC 

SEQ ID NO: 12 
LENGTH: 26 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: Other nucleic acid, synthetic DNA 
SEQUENCE: 

CCGOmxrGGCGAGQ^CTTCCGCATG 

SEQ ID, NO: 13 
LENGTH: 26 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECULAR TYPE: other nucleic acid, synthetic DNA 
SEQUENCE: 
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CCGGATC(»GGGCTGAGTTAAAGGAG 

SEQ ID NO: 14 
LENGTH: 29 

SEQUENCE TYPE: nucleic acid 
STRANDNESS: single 
TOPOLOGY: linear 

MOLECOTAR TYPE: other nucleic acid, synthetic DMA 

SEQOENCE: 

CCGGATCXXSAGGATTCCATTGTCrK^^ 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 
5 (i) APPLICAHT: 

(A) NAME: Maxuha Corporation 

(B) STREET: 1-2, Otemachl l-chome 

(C) CITY: Chiyoda-ku 

(D) STATE: To)cyo 
(B) COXTNTRT: Japan 

(P) POSTAL OODB (ZIP) : 100-8608 

(G) TELEPHONE: 81-298-64-6700 

(H) TELEFAX: 81-298-64-6719 

(A) NAME: Osa)ca Bioscience institute 

(B) STREET: 2-4, Puruedai 6-chGme 

(C) CITY: Suita-shi 
<D) STATE: Osalca 

(E) COUNTRY: Japan 

(F) POSTAL CODE (ZIP) : 565-0874 

(G) TBLBFHONB: 81-6-872-4812 

(H) TELEFAX: 81-6-872-4818 

^ (li) TITLE OF INVBWriON: MONOCLONAL ANTIBODY SPECIFIC FOR PROSTAGLANDIN D 

SYNTHESASE 

(ili) NUMBER OF SBQX7ENCBS: 14 

(iv) COMPUTER READABLE FORM: 
^ (A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTNARE: Patentin Release ftl.O, Version ft 1.30 (EPO) 

(vi) PRIOR APPLICATION DATA: 
30 (A) APPLICATION NUMBER: PCT/JP9 6/03190 

(B) FILING DATE: 31-OCr-1996 

(2) INFORMATION FOR SBQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 22 

(B) TYPE: nucleic acid 

(C) STRANDSDUBSS: single 

(D) TOPOLOGY: linear 

(ii) MOLBCULB TYPE: other nucleic acid, synthetic DNA 

40 

(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 1: 
GGGAATTCAT (3CACC06A6G CC 

(2) INFORMATION FOR SEQ ID NO: 2: 

45 

(1) SEQUENCE CHARACTERISTICS: 

(A) LBNGTH: 20 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

50 

(ii) MOLECOLE TYPE: Other nucleic acid, .synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

55 
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GJMOTtyiGGO CXiAAGCCACC 

(2) IHFOFMATIOH FOR SBQ ID NO: 3: 

(1) SEQUENCE CHARACTBRXSTICS : 
(A) I£NOTH: 29 
(B> TYPE: nucleic acid 

(C) STRAHDEDNBSS : siagle 

(D) TOPOLOGT: linear 

(ii) MOLECULE TYPE: other nucleic acid« syntlietic DKA 
(xi) SEQUENCE DESCRIPTION: SEQ ID HO: 3: 
CCGGATCCGC ACCCGAGGCC CAGGTCTCC 
(2> INPORMXTION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid, synthetic DMA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

ATGAATTCAC TATTGTTOCG TCATGCACTT 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE (SARACTERISTICS: 

(A) LENGTH: 26 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nuclelc acid, synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

CC6GATCCTC CGTGCAGCXX: AACTTC 

(2) ZNPORIiATiaN FOR SEQ ID NO: 6: 

(i) SEQUSnCB CHARACTERISTICS : 
(A> LENGTH: 26 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid, synthetic DHA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

COGGATCCCA OOCGGACAA6 TTOCTG 

(2) INFORMATION FOR SBQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOCJY: linear 
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(11) MOLECULE TTPB: other nucleic acid, synthetic DWi 
(xl) SEQOBOCB DBSCRJPTZON: SBQ ZD NO: 7: 

OCGGATCCTC GAGCT6GCTC CIIGGAC 

i2) INFORMATION FOR SEQ ID BO: 6: 

(1) SBQfUENCB CHARACTERISTICS: 

(A) LENGTH: 26 

(B) TYPE: nucleic acid 

(C) STRANDBDNBSS: single 

(D) TOPOLOGY: linear 

(li) MOLECULE TYPB: Other nucleic acid« synthetic DNA 
(xi) SEQUENCE DBSCRXPTION: SBQ ID NO: B: 

CC6GATCCGA TG6TGGCTTC AACCTG 

(2) INFORMATION FOR SBQ ID NO: 9: 

(1) SBQUENCB CHARACTBRISTICS : 

(A) LENGTH: 26 

(B) TYPB: nucleic acid 

(C) STRANDBDNBSS : Single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPB: Other nucleic add, synthetic DNA 
(xl) SBQUENCB DBSCRIPTION: SBQ ID NO: 9: 

CCGGATCCGA GACCCGAACC ATGCTG 

(2) INFORMATION FOR SBQ ID NO: 10: 

(i) SEQUENCE CBARACTERISTICS: 

(A) LENGTH: 25 

(B) TYPB: nucleic acid 

(C) STRANDBDNBSS: single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPB: Other nucleic acid, synthetic DNA 
(xl) SBQUK N CB DBSCRIPTION: SEQ ID NO: 10: 

OOGGAXOCm CCCGAOTOCC CACTO 

(2) INFORMATION FOR SBQ ID NO: 11: 

(1) SBQUENCB CHARACTERISTICS: 

(A) LENGTH: 27 

(B) TYPE: nucleic acid 

(C) STRANDBDNBSS: single 

(D) TOPOLOGY: linear 

Cli) MOLBCDLB TYPE: other nucleic add, synthetic DNA 
(xl) SEQUENCE DESCRIPTION: SBQ ID NO: 11: 

CCGGATCC6T GGAGACTGAC TACGACC 

(2) INFORMATION FOE SBQ ID NO: 12: 
(1) SEQUENCE CHARACTERISTICS: 
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(X) LBNGTH: 26 

(B) TYPB: nud Ic acid 

(C) STRAHDBDKBSS: Single 

(D) TOPOIOGT: linear 

(li) MOliBCDLB TYVB: Other nucleic aoid«. synthetic VOh 
(3ci) BBaOBOCB DBSCBXmtM: SBQ ID SDs 12: 

OCXK3ATO000 OGMGMTtC CQCKTQ 

(2) IHfOBMkTlOn FOR SBQ ZD 90: 13: 

(i) SBQDBKCB CBARACRRISTIC8 : 
(X) LBHOIH: 26 

(B) T7PB: nucleic acid 

(C) STRXHDBDaBSS: single 

(D) TOK>L067t linear 

(ii) MOLECOZiB msi other nucleic acid* synthetic OEDI 
(xi) SBQUBHCB DBSCftlPTIQH: SBQ ID SO: 13: 

cooQXTCCAO GGeroxonx xxooxa 

(2) ZNFOBMXTION TOR SBQ ID BO: 14: 

(i) SBQOBHCB CmUUCTBRZSnCS: 
CA) LBHOXB: 29 

(B) RFB: nucleic acid 

(C) STRXHPBDBBSS: single 

(D) TOPOLOGT: linear 

(ii) MOIiBCDlA TTPB: Other ttucleic acid, synthetic OBX 
(xi) SBQUBBta i DBSCRXPnOB: SBQ ID BO: 14: 
CX366XTOOGai 06XXTCCMT G l C riC CTQ 



(^ims 

1. A monocion a lantixxlyspecgtelly recognize 

2. The monoctonal antibody according to daim 1 , wherein the sutx^lass of said monoclonal antibody is immunoglob- 
ulin G1 or G2. 

3. A hybridoma obtained by cell fusion b^een antaxxjy-produdng cells from an animal immunized with L-PGDS and 
myeloma cells and producing a nxxioclonal antibody of daim 1 or 2. 

4. A method for detection of L-PGDS. wherein L-PGDS is detected by a monoclonal antibody of daim 1 or 2. 

5. Amethodfordetectionof a cfisease. wherein L^'GDS is detected by a monock)nalantftxxiy 1 or2. 
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6. The method according to daim 5. wherein the disease is oligospermia. 

7. A kit for detection of L-PGDS, which is selected from the group consisting of: 

5 - a reagent containing the monoclonal antftxxly of daim 1 or 2 labeled with an enzyme, and a substrate solution: 

- a reagent corrtairang the monoclonal antibody of daim 1 or 2, said monoclonal antibody t>eing labeled with an 
enzyme, or an enzyme-labeled polydonal antSxxfy recognizing human L-PGDS, and a sdtetrate solution; 

- a reagent containing the monodonal antibody of daim 1 or 2 which is biotinylated. enzyme-labeled avidin or 
streptoavidin, and a substrate solution; and 

10 - a reagent containing the monodonal antSxxiy of daim 1 or 2, said monodonal antibody being biotinylated. or 
a biotinylated polydonal antibody recognizing human L-PGDS, enzyme-labeled avidin or streptoavidin, and a 
substrate solution. 

8. A method for detection of a disease, wherein the disease is detected using the kit for detection of L-PGDS 
15 desoibed in daim 7. 

9. The niethod according to daim 8, wherein the disease is oligospermia. 
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FIG. 1 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 6 
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FIG. 8 
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FIG. 9 
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FIG. 10 

Combination of antibodies for sandwich ELXSA method 
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FIG. 11 
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FIG. 12 
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FIG. 13 



MWCEDa) 12 3 
140 — 

a3— 

45— 
316 — 



18— 
7.5— 



41 



EP0913405A1 



FIG. 14 
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